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Using radloactive isotopes for testing the quality of parts.
Politekh. obuch, no.2:51-58 ¥ '58, (MIRA 11: 1;

(Mach 1nery--Testing) (Isotopes--Industrial applications
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Economic efficiency of gamma~ray inspection. Mashinostroitel'’
no.10:37-38 0 '59, (MIRA 13:2)
(Radioisotopes--Industrial applications)
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(Radioteotopes--Industrial applications)
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Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 141 (USSR)

AUTHORS:

TITLE:

Avilov, V. P., Postnikov, V. M.
) Lo I

Electric Welding of Storage-battery Vessels on the "MShP-150"
Machine {(Elektrosvarka akkumulyatornykh sosudov na mashine

"MShP-150")

PERIODICAL: Byul. tekhn. inform. Sovnarkhoz Kurskogo ekon. adm. r-na,

ABSTRACT:

Card L /1

1958, Nr 3. pp 13-14

Use of resistance seam welding of storage-battery vessels made of
pickled steel 1-1.25 mm thick instead of manual arc or automatic
gas welding has reduced the percentage of rejects and, hence, has
increased output by a factor of 2 to 3. The welding was done on a
stock MShP-150 machine. :

A. P.
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STAROSTENKO, G.A.; POSTNIKQV, V.O.s. GREVTSOVA, M.F.

= g

Electrohydraulic safety device attached to the drawv -.:or‘::s of a
LT-11K¥ tractor hoist, MNefteprom, delo no,12:25-23 163,

(MIRA 17:4)
1. Krasnodarskiy {11ial Vsesoyuznogo nauchno-issledovatel'skogo
1 proyektno-konatruktorskogo instituta kempleksnoy avtomatizatsii
neftyanoy i gazovoy promyshlennosti.
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POSTNIKOV, Y. P., Cand Tech Scl -- "Hej,tzl;ansmission in
WA A iﬁ
j@ﬁfQiQé contact gas refrigerators speeds of gas

movement -apssinereased." /Ten/, 1961s (Len Shipbldg Inst)
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POSTNIKOV, V.P.

- bbers with spraying of the
hange in direct~flow, hollow-scru i i
ﬁg_lt]ig.x;y agegas stream moving at high velocity. Zhur. prikl. khim

MIRA 13:9)
33 no.8:1801-1808 Ag '60, et glo 3
(Heat-—’h-memiaion) (Scrubber (Chemical technology
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: { . TSUKANOY, V.P,; GANGO, Ya.V.;
T T/OSHENK . MARTYNISHKIN, A.M.3 TSURANOV, V.P.; :
xmosm,gfgécg‘;vgp ) x,:mhm,ﬁv,vcsngz%\{my]n;% K?Rgm;vx,u cD
B o W . meesTKOV ., 8%, VABLBKGUSKLL, & Fof pnlimity oot
ARTAMONOY, AM.3 TEMSTROY, 8.5, ¢ FABLuroyos R oviintd g
{x([(;?I\l‘\O‘\;, LK s GHVEISKLY, BoA.j ZUXEV, T.L.j FUADNIARGY, .75
BALESHOV. 6.4, YBIGCHID, I.P.

New design of electrode holderséfor electric-arc sme](.ﬁgﬁ ?51;1112)1095,
. 1 ,8:13-14 Ag '00.
Prom. emerg: 13 7o (Electrie furnaces)
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AUTHOR: - Postnikov, V. P.
~—
TITLE: Heat Exchange at High Gas Velocities in Packed Scrubbers

PERIODICAL: %hurn?l prikladnoy khimii, 1960, Vol 33, Nr 1, pp 117-127
USSR

ABSTRACT: The flow of gases and the heat exchange in scrubbers
with earthenware Raschig rings ( 5 x 15 x 2) and steel
rings (25 x 25 x 0.8 and 35 X 35 x 1) was investigated at
gas velocities of 3.5 to 8 m/sec and water flow rate of

24 to 116 m3/m "hr. Two parallel flow scrubbers of
different diameters (160 and 500 mm) and internal comoac—
tion engine gases were used in the experiments. It wa
established that the thickness of the liquid film in
parallel flow scrubbers decreased considerably as a resuit
of the combined effect of the gas velocity and gravity;
the heat exchange rate increased wlth the gas velcelify
much more than in counterflow scrubbers. The stui; ot
the experimental data allowed for establishing the
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Heat Exchange at High Gas Velocitlies B -
in Packed Scrubbers SOV/20-23-1-21/59

following criterion of simllariuy:
Ki = f(Reg,Rel, Prg)

where K; = K-de/ is the Kirpichev criterion; Reg =

= w-de/ _ is Reynolds number for the gas; Re; =
H-d_/3600"

Pr = /a is Prandtl number for the (as; g, is the
equivalent diameter of the packing (in meters); - is
the thermal conductivity of the gas (in Cal/m-hr-degree);
w is the gas velocity in the effective cross section

of the Raschig rings; o i3 the kinemahic visccuoity

—

3

[oN

is Reynolds number for the liguid

~

of the gas (in m:/sec); 3 is the kinemailce viseconily
. 2 T . e s
of the liquid (in m /sec); H is the density if irriga-

tion (in m3/m -hr); a = ex is the thermal diffu-

s/

. e . 2 ‘ .o Lo .
card 2/5 sion corefficient (in m /hr); is the cpeaific gravity
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Heat Exchange at High Gas Velocltles Gz _
in Packed Scrubbers B0-33~1-21,/44

of the gas (in kg/mj); and ¢ is tne neat capaciiy o
the vapor/gas mixzture (in Cal/kg‘degree). The above
relationship can be expressed by the ezponential function

n-Prk

-
= ¢c-Re °Re
,Ki g "1
The plots of similarity of criteria in logarithmic coordi-~
nates for both scprubpers with various neights of packing
gave straight lines which could be expressed o7 the
equations

Ky

Ky

Trhe exponents for Reynolds numpers were obtained from the
experimental data, those for Prandtl numbers from data
: contained in other studies. Similar equafions were
card 3/5 obtained for various sizes of Raschig rings and varicys
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Heat Exchange ab High Gas Velocities 77512
in Packed Scrubbers SOV /80-33-1-21/49

packing neights; the only difference petween them Was

the numerical coefficient which evidently characterized
the geometrical parameters of the scrubbers. After
having introduced the criterion of geometrical similarivy
h/de %where h is the rneight of the packing; de is its

equivalent diameter), the following general equaticn was
obtained for parallel flow-packed scrubberss
K = 50107 Re -Re 0.45 5,033, b 08
i 3 1 de

The divergence between the experimental and calculated
data did not exceed 10 to 15%. Based on the above study,
a general equation was also obtained for calculation

of the heat-exchange values in counterflou/packed

scrubbers:

-0.€
- c1a— 3 0.76 0.76. b .

i = 2.57°10 Reg Re de

K

Card L4/5
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Heat Exchange at High Gas Velccities 77512
in Packed Scrubbers SOV_/SO.-33-1—21/L}9

The above equaticn differs in the values of the exporner.ts

from the equation established by B. A, Cnertkov (ZhPKh,

1958, Vol 31, p 8). There are § figures; 2 tables; ard
Soviet references.

SUBMITTED: April 9, 1959
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POSTNIKOV, V. S.
in Beef Cattle
nColloidal Precipitation Reactions of the Blood During Certa
DiseaSe:." Cand Vet gci, Leningrad Veterinary Inst, Leningrad, 1954. (RZhBiolkhim,
No 2, Jan 55)

Survey of Scientific and Technical Dissertations Defended at USSR Higher

Educational Institutions (12)
SO: Sum. No. 556, 2l Jun 55
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. AUTHORS: Pogtnikov, V. s., Zolotukhin, I. V., Gorshkov, G. A.
) TITLE: In\)estigating the mechanical and thermal hetal. fatigue by the )

Anternal frietion method - T

- ' PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 103 < 104, ap-
L -~ . stract 12I637 (In collection: "I'siklich. -prochnost ' metailov",
Moscow, AN SSSR, 1962, 218 - 226) - ‘

© TEXT: - A description is given of using the internal friction method (low-
: frequency method of low-amplitude torsion oscillations) to study mechaniczl and
thermal fatigue. The frequency of free oscillatioqs of a 100-mm long specimen, )
of 0.7 = 1 mm section, was about 1 ¢ps. The logarithmic decrement of damping
divided by 4, was considered as a measure of internal friction, To study me-

* chanical fatigue, preliminary cyeclic deformation of a Specimen fixed in a rela- ){
xator, was produced with the use of a special device controlling the inertia o
band of the relaxator, which made it possible to twist. the specimen through e

angles from 0° to 600, (The angle of twist of the Specimen during measurements

"¢ Card 1/2
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MA, 'TSEVA, G.K.; POSTNIKOV, V.S,

Effect of heat treatment on temperature relation characteristics
of internal friction in beryllium brorise., Izv, vys. ucheb. zav,;
chern, met. 5 no.7:146-150 1'62. (MIRA 15:8)

1, Voroneshskiy tekhnologicheskiy institut.
(Beryllium bronze--Heat treatment) (Internal frietion)
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i R Interugl Irictiop snd me pure copper and

: o baryllium beonze, V. S.7x i (Dckl. Akad. Naiin. SSSR,
1953, 8, 79 —82).—A sharp max: i~ the Titernal friction () of pure Cu
at 2307 indicates that low sets in here along grain boundaries,
with a heat of activation of 524 & 4.5 kg.-cal.fmole. For Be bronzs
(1-9%, Be) thr ;e is 1o such max;, but {J decreases at constant temp..
between 200 wnd 300°, which can be explained by separation of a
y-phase through breakdown of a supersaturated solid solution of
‘Be in Cu, for which AH is caleulated from the resvlts to be .
16 & 3 kg.-cal./mole, which is < the . valug obtained by Guy et
al. (Metals Technol., 1948.°18. T.P.2341) by other m.thods.

: . R.C.MURRAY,
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N ) ‘ Y al Priction «0d Shear Modulus of Pure Copper am{@/

Lo o S ag.ysuiuml ronui_ ; klndy Abzd‘. Nauk 177
. 8.8.8.R.; 1053, 91,-(1], 70-82) = T Russian]. The foternal
e Metallurgic,gl Abst, . . : friction and shear modulus change with temp. anil.heating
E Vol. 21 . : time in pure Cu and Cu-1-99 Be alloy.  The max. oecutring
- May 1954 ‘ : - st 2M° C. in internal friction'in pure Ca due to grain-boundary
: t1 f Motals relaxation is associated with a. heat of activation I =
',PI‘QPGI‘ 95_0 ) A = §2,400 + 4800 cal./molo. Agoing of Cu-Be alloy in the
. ’ -range 200°-310” C. is nccompanied by pptn. of y phase and
) the change in internal friction with time at const, temp. is
used to calculate the heat of activation for sepn. of Boe from
solid soln. ns 16,000 - 300 cal,/mole. - 6 ref, {Transinted by
the U.B. National Science Foundation, Washington (NSF.
tr-88)).—D. M, P, -

POSENIKOV, V. §i e . v A ) 7
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USSR/Paysics-Relaxation phenomena of metals FD-1223

Card 1/1 Pub. 153-7/22

" Author

Postnikov, V., S,

e

YT S
Title : Temperat ence of internal friction of aluminum and copper

Periodical : Zhur. tekh, fiz., 24, 1599-1608, Sep 1954

The results of studies of temperature dependence of "internal friction"
i.e. the ability of the alloy to convert into heat the internal elastic
oscillations due to relaxation, are described. An attempt is made to
explain the phenomena by the theory of properties of relexation of
solid bodies., Indebted to Dr. B, N. Finkelshteyn. Twenty-two refer-
ences including four foreign.

Abstract

Institution

Submitted December 16, 1953
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B8 UssR/Physics - Relaxation of metals

Authors

- Periodical

- Abstract .y

;,1/1fﬁrq5;_;18‘_,4/15;:_;ifiv, &

" Postaikov, V. S, -
- ~Relaxation phenomena in metals and alloys subjected to deformation

| Usp. fla. nauk 53/L, €7 - 108, May 195

. Phenomena (of residual elasticity ‘and creep) observed during experiments
- with metals and alloys, subjécted to deformation, have been analyzed for
_the purpose of establishing a theoretical bases for the observed pheno-
mena.-  Although, generalization of Hook's law and the method of mechan-
~ ical and electrical analogies lead to a formal theory; the theory, how-

- ever, did not give a satisfactory physical picture of the phenomena

© - Institution :

. studled.” Thirty two references, ~Graphs, -

Slﬂ)fﬂiﬁted
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Temperature dependence of the internal friction of certain
pure metals, (Cont,) 126-2-2p/30

at various temperatures. The degree of purity and the degree
of preliminary deformation (reduction) of each of the tested
metals are entered in a table on p.345. The results ob-
tained by the author of this paper are plotted in the graphs
Figs, 1 to 4. Fig.l: for Co, Ti, Mo and W; Fig.2: for Al,
Cu, Ni, Fe; Fig,3: for pure Ni, solid solution of C in Ni,
with 0.04% C, 0,074 C, 0.21% €; Fig.4: for pure Ni, solid
solution of Cr and Ni with 0,72% Ni and L19% Ni and for nichroms
Figs. 5 and 6 give the results obtained by other autnoss tor
Sn, Pb, Mg, Au, Ag and Pt. The given experimental data of
the temperature dependence of internal friction of Ti, Ni,
Fe, Mo and W and also the results obtained by other authors
for Sn, Pb, Mg, Ag, Au and Pt confirm satisfactorily the
general conclusions of the author, expressed in an earlier
paper (13). According to these, internal friction is due

to various types of relaxation phenomena proceeding in
metals and alloys under the influence of stress fields pro-
duced by external cyclic load, In accordance with this re-
laxation theory, it is assumed that transition of the system
(metal - alloy) from the metastable into the stable state in
accordance with given conditioms is characterised by one or
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20-114~6-25/54
Samoylova, A. Yae, EEEEEEEEXL_!;_E;_M#
The Rest_oration of Internal Friction in pure Aluminum After

Relief of Load (Vosstanovleniye vnutrennogo treniya chistoge:¥
u;.alyuminiya posle anyatiye nagruzki)

PERIODICAL: Doklady Akademii Nauk SSSR,1957 ,Vol.114 oNT 6,pPs1 228-1 230(USSR)
ABSTRACT: The present paper gtudies the rest_oration of the internal

friction in aluminum wires of 0,7 mm diameter and 320 mm
length. These wires of pure aluminum (~99,98 ¢% Al) had pre-

viously been gtretched. The invegtigation was performed by the
method of rotary oscillations with smaqurequency and smell
amplitude. All samples had previously been annegled for two

hours in the game apparatus in a vacuum O ~10~7 mm mercury

golumn at 450 C. These samples have fairly homogeneous grains

with a mean diameter of 0,03 cme. The gtretching of the wires
wag performe ing with various weights. This load act-
ed during one jately after relief of the load
the measurements of the jnternal friction were begun. The

' measurement results are illustrated by two diagrams. At room
Card 1/2 temperature the internal strain decreases exponentially, -
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SAMOYIOVA, A.Ya.; POSTNIKOV, V.S.
Retovery of internal friction in aluminum, silver, and platinum

following stress relief, Fiz, met. i metalloved. 6 no.6:1081-1087
158, (MIRA 12:1)

1l.Kemerovskiy gosudarstvennyy pedagogicheskly institut.
(Priction) (Metals--Testing)
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POSTNIEOV, V. S.

Temperature dependence of the internal friction in pure mefala
and alloys. Usp. fiz. nauk 66 no.l:43-77 S !'58. (MIRA 11:12)
(Friction) = (Metals)
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AUTHOR: Postnikov, V.S, . S0V/126- — -7-5-22/2%

TITLE: Scattering of Energy in a Vibrating Sample at High
Temperatures (Rasseyaniye energii koleblyushchimsya
obraztsom pri vysokikh temperaturakh)

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 5,
pp 777-781 (USSR)

ABSTRACT: Internal friction (Q-1) of metals and alloys rises with
temperature. The total internal friction is a sum of
several components due to different relaxation effects
independent of one another. For example, internal
friction of a vibrating sample of aluminium, shown by an
experimental curve 1 in Fig 1, can be regarded as due to
three components (II, III and IV) represented by curves
2, 3 and & in Fig 1. The component II is due to_viscous
slip along the grain boundaries. The component III is diie
to thermal conductivity, interaction of elastic vibrations
with thermal vibrations of the lattice, and interaction of
thermal lattice vibrations with conduction electrons.

The component IV is due to migrations of various lattice
defects in the applied mechanical field; this component

Card 1/% is obtained by subtracting components II and III from the
experimental curve. The author considers only the

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620016-6"
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S0V/126- — .7-5..22/25%

Scattering of Energy in a Vibrating Sample at High Temperatures

Card 2/4%

component IV, known as the background. The lattice
defects may be simple (impurity atoms, displaced atoms,
vacant sites) or complex (dislocations of various typos);
the author considers only scattering of energy due fto tLhs
motion of simple defects, The contribution tc internal
friction dus to impurity atoms is independent of tempers-
ture and in the ease of aluminium amounts to 0.2%, Th=
energy necessary to displace an atom is reater than the
energy of Jormation of a vacancy ("hole"§ and consaquanhly
ths contribution of bhe motion of displaced atoms to
Inbermal friotion may be neglected. It follows, therafars,
that in consideration of migration of simple defeats we
need discuss only vacancy (hole) motion. Vacancies a:s
produced during growth of a crystal and during thermal or
mechanical treatment. The author discusses the mechanism
of energy loss of a vibrating solid due to migration of
Vacancies (holes) and derives a theoretical formula given
by Eq (9). For an aluminium sample in the form of a wire
300 mm long, 0,7 mm in diameter, executing free vibrations
at 0.62 e¢/s (displacement amplitude of 10-% cm), the
formula of Eq (9) gives internal friction Q-1 in the form
of Eq (10):
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SOV/ 126w = <7 ~5=22/25
Seattering of Energy in a Vibrating Sample at high Temporaturec

¢l = _l.1x 10tl - 33 - 000 (20)
I1 T RT

The relabionship of Eq (10) is plotted as the curve 5 in
Fig 1. At high temperatures it agrees fairly satis-
factorily with the curve 4, which represents a semi-
empirical relationship (Eq 1)

% . 8900 .
Q;l(T) = —-——-—-————-1'13];10 exp —%ir‘ : (1)

The large differences between the curves 4 and 5 at lower
Card 3/% temperatures are due to great simplification in the
theoretical derivation of Eq (9).
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4 : Samp ab i jeratures
Scattering of Energy in a Vibratiog Sample‘dt High Temperatul
There are 2 flgures and 21 references, ik of which are
Soviet, O English and 1 German.
4

iy

i 7 agogd siciy inseifu
JATION: Kemerovskiy gosudarstvennyy pedagogicheskiy in
ASS06 (Kemerovo State Pedsgogical Institute)

SUBMITTED: Jaruary 17 19 58
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50V/126-8-2.23/26
AUTHORS ; Lebedev, R.S. and Postnikov, V.S,

TITLE: Influence of Plastic Deformation oh Internal Friction of
Iron and Iron-nickel Alloy

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 310 - 314 (USSR)

ABSTRACT: The authors describe a continuation of their work (Ref 1)
on the influence of Plastic deformation on internal
friction of iron-base alloys. In the present work, they
used their former method and conditions except for a
higher heating rate (60 °c per minute); the srror at
high temperature has been reduced to about 1%. Results
for electrolytic iron reduced by 8, 17, 30, 47, 70 and
92% and armco-iron + 4% Ni reduced by 20-80% are
tabulated (for the Fe-Ni alloy) and shown in Figures 1-5,
Some specimens were annealed at 825 °C for 1.5 hours.
Figures 1-4 show internal friction and shear modulus as
functions of temperature for different reductions.
Figures 1 and 3 relate to iron and iron-nickel, respec-
tively, without annealing; Figures 2 and 3, respectively,
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. SOV, 6-8-2..2 6
Influence of Plastic Deformation on Interga{lﬁrictionsé%

Iron-nickel Alloy

Iron and

with annealing. Internal-friction peak values are plotted
against degree of reduction for the various tests in

Figure 5. The internal~-friction curve for iron-nickel has
two maxima, while the iron-tungsten alloy (Ref 1) has only
one. The first maximum disappears almost completely after
high-temperature annealing but the second does not. The
first is thus due mainly to previous deformation and, as
confirmed by activation-energy values (table), is

associated with recrystallization; the second maxXimum is
associated with grain-boundary relaxation. The authors
suggest that internal-friction values give some indication
of high-temperature strength. As before (Ref 1), the
activation energy of intermal-friction recovery in iso-
thermal soaking was found to be considerably less than

that of diffusion or of recrystallization. Although this
suggests that recovery is not diffusional, the authors
consider that insufficient experimental data are available
to discuss a dislocation mechanism (Refs 4-6). ‘

Card2/3
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' SOV/126-8-2-23/26
Influence of Plastic Deformation on Internal Friction of Iron and
Iron-nickel Alloy
There are 5 figures, 1 table and 6 references, of which
L are Soviet, 1 English and 1 German.

ASSOCIATION: Kemerovskiy gosudarstvennyy pedagogicheskiy institut
' (Kemerovo State Pedegogicel Institute)

SUBMITTED: March 6, 1959
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cyéléa heat treatment (heated to 800
amined microscopxca‘lly,

mples were covered: with

defects decreased but then' area.
(111): crystalg and- rectangular
,A_fter”BOO cycles-‘thin streaks appeared in the
lation:on the (110) monocrystals.” The defects i
ermal cycling to attain- dimensmns vieible with an
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_ .-copper:. whisker, whisker internal frie ion whisker shear modulus,
hisker trength, 'empe;-a.t_ure deben_denee'_ . R

The emperature dependence :

*opp Twhislrers 610 mm ‘3] Yt in diameter,‘ and with a 23——.1.‘50--112
cross section “Has been investigat diby .meang. of . a.—low-frequency torsion mcro—
;'pendulum ina vacuun of of 2:=5+1073 mm Hg' at: temperatures _ranging from 20.to 800C: -
'The 'room: tempernture tensile stre vgth of. the whiskers Varied from 17 to .121 Kg/m?|
‘depending on: ‘the" cross section ~internal friction’ Was - practical]:{ independen
of temperature” jn the :20-—-liooc: <Zm ' as’comparable ‘in magnitude to that_of
ordinary 'copper.single- cgyﬁalsg but : sha.rply Ancreased in the 6006500 - range;-

-8mall-peak wds observed: et 43005 -hr .ennealing at’ 650C" had no effect on its
magnitude or. poéition,_ and its nature was;no determined‘ The ‘twin-whiskers had
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POSTHIKOY, Y.5.; A0IOTUKHLN, 1.V,

[ et — P . Lo e + 3 -
Graln=boundary" ;ezsk o initernal fricrion in metala, Dekl. AN

158 10433596593 8 4, (MIRA 1

1. Voronezhskiy pelitekhnicheskiy institut, Prsdstavleno nkademikom
G, V,Xurdyunovym,
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-1 30:0-66 m:r(z)/'mfw)/T/ vmt) 3a(e) D/ /GG S e
. ACC. NR: - AP6009662 'SOURCE CODE:. UR/0181/66/008/003/0792/0796 ,
. AUTHORS: Amer, S. A. Belikov A, M. Kosilov, ALT Pl
. Pogtnikov, V. S. = . o T .
,.—J-a-—a‘*"'ﬂ-'v« e . . . l
-'=.’0RG° ' gne h PoJ,x__eohnic Institute (Voronezhskiy politekhnioheskiy »
;@-‘_~institut1)‘ ‘ _ R i

-?ATITLE. : Features of the structure of copper iron and copper nickel R
i filamentary crystals s T \';; ; 3;, i 2

-

;_‘SOURCE..V Fizika tverdogo tela, ',V 8 no. 3, 1966 792 796

-TOPIC TAGS':' flber crystal, copper, hardness, crystal structure,
X ray study, Vmetallographic examination, single crystal mﬁ&w

:ﬂf”ABSTRACT. The main. purpose of the investigation was to determine the o
‘'peasons for the observed large microhardness of the. transition layer | ..

“of. COpper-:Lron whiskers, and to obtain other'data on the fine struc- Y
;. ture of 'such whiskers. 'The whiskers were grown from mixtures of o
. chloride’ salts of’ the corresponding metals in a. hmrggen“’atmosphere
by the method of. T., . Ke (Scientia sinica \O 10, 301, 1961) " The =

3:*(Card S
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| ACC NR: APG0OgE62 T e R 3
.| grown whiskers had a complicated structure},COnSIsting of a single-
crystal core-rod surrounded by a polycrystalline envelope, which was
| thicker at the base of the whisker and narrower at its tip. Some
-+ Whisker tips had no envelope at all. " X-ray structural analysis and
1 metallography were:used to investigate the structure. At enve lope
" {:thickness.up to 50 i, the Debye. rings of the x-ray rotation patterns
| showed a clearly pronounced texture. - Regardless of the orientation

-of the central copper rod, the iron crystals of. the envelope glowed
‘on 1t in accordance with the principle of structural and dimensional: .
correspondence’. - The copper-nickel whiskers were solld-solution single .
.| crystals containing up to 7% nickel in the copper. The concentratior;

| in.the nickel was higher in the surface layer of the whiskers than R
“..{ in the deeper ones. This-structure 1s related to the growth condi-

i tions and also-determines spmefof,the'uhiakﬁrgprbperties-~ It is :

1. concluded that the differences between whiskelfs and ordinary single
} . pcrystals are due precisely to: the differences in the growth condi-

- tions. Orig. art. has: 2 figures and 1 table. = . S

* || SUB CODE: 20/ SUBM DATE: 24Jul65/  ORIG REF: 005/ OTH REF: 006 |

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620016-6"



"APPROVE

253

D FOR RELEASE: 07/13/2001 CIA-RDP86-00513R0013426270-016‘-6

TR

ety

b,

L 4726966  ET(m)/T/EWP(t)/ETI  1JP(c) JD

ACC NR: Ap6032053 SOURCE CODE: UR/01b8/66/000/009/0131/0136 o

AUTHOR: Sharshskov, I. M.; Postnikov, V. §. 57
“‘*‘;‘hh?‘ﬂ&nhz,‘&'~g_-:.Z-A‘»x*_‘.‘.u-of;‘"—nv"-:.‘.‘rii"‘.

ORG: _ Voronezh Polytechnical Institute (Voronezhskiy politekhnicheskiy institut)

TITLE: Temperature dependence of the mechanical propertieg of [precigg'tg.t_‘ilgn—,hgg_c}gg'- ]
ablﬁ] austenitic-martensitic steels I‘b R T T T T

SQURCE: IVUZ. Chernaya metallurgiya, no. 9, 1966, 131-136

SHEAR modvavs

TENLPERN T E .D’SPe,o DERCE, INTERNAL /‘;e/crlé,u, e 31l SIYRepmsry

TOPIC TAGS: ,austenitic martensitic steel, steel property,’ precipitation hardeniuc,
steel, stainless steel, chromium nickel molybdenum steed /Kh1TNSM3 steel, Kh16N6 steel
. 2

/
ABSTRACT:ﬁhe effects of heat treatment! chemical compositionﬁud strain hardening,{
gn the in&ernal friction and mechanical properties of Kh1TNSM3' precipitation~-harden- |

ble steel (nickel-5.33%, chromiym-15.95%, molybdenum-3.00%, and copper-0,18%) and /‘31!
Kh16N6 . [ATISI301]) gtajnless ste% at 20—550C has been investigated. Steel specimens,

after being heat treated underfbvarious conditions, were tested. On the basis of
obtained results, the temperature dependence of internal friction, tensile strength |
and sheer modulus was plotted. Fig. 1 shows this dependence for KhlTHSM3 steel with .
curve numbers referring to the following heat treatments: 7 - annealed at 1500C for
L hr and furnace cooled; 8 - same as 7 and additionally annealed at 930C for 20 min
and air cooled; 9 - annealed at 930C for 20 min and air cooled 10 - same as 9 and

additionally refrigerated at -78C; 11 - annealed at 1000C and air cooled. It wus

| Card  1/3 UDC: _669.15-194:669.26'24'28:620.17

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620016-6"



CIA-RDP86

-00513R001342620016-6

5,

"APPROVED FOR RELEASE: 07/13/2001

[iat? i

L 47289-66 —
ACC NR:  7p6032053 _ T ‘A‘T
'65.kg/mm2 / ;/
120 | ’

P Fig. 1. Ten t

: mperature dependence of inter-
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ACC NR: Ap700536k P “’""""ébbﬁéfE'éﬁE-:‘"ﬁﬁ‘/b'ié1766,’008/012’/5652/365‘{

. AUTHOR: Postnikov, V. S.: Yel'kin, Yu. M.; Meshkov, S. I.

ORG: Voronezh Polytechnic Institute (vOronezhskiy politeknnicheskiy institut)

TITIE: Internmal friction in face-centered cubic metals during the course of stretch-
ing ' :

; SOURCE: Fizika tverdego tela, v. 8, no. 12, 1966, 3652-3654

TOPIC TAGS: internal friction, metal deformation, tensile stress, cubic crystal,
crystel latiice structure

ABSTRACT: fThis is a continuation of earlier work (in; Issledovaniya steley i

splavov [Research in Steels and Alloys], p. 376, Nauka, M. 156k), dezlirg with in-

' ternal‘friction in samples stretched at a constant rate. The present article is

devoted to the calculation of the second component of internal friction, which tekes

into account the additional energy dissipation as a function of the rate of deforma-

tion. A solution of the differential equations for the deformation as a funciion of
the time shows that the actual déformation consists of the linear part on which an

. elliptical hysteresis loop is superimposed, and the effect of this loop on the

¢ friction is evaluated. Numerical examples.are given for aluminum by way of illustra-
i tion. Orig. art. has: 2 figures and 8 formulas. :

17

SUB CODE: 20, 11/  SUEM DATE: 13Junf6/  ORIG REF: 001/  OTH REF: 005
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TACC NR: AP1005350 SOURCE CODE; UR/0181/6’{/009/001/022’(/0231 _'
Ammer, s, A, ;
ORG: Voronezh Polytechnic Institute (vOronozhukiy politeithnicheskiy institut) ;
TITLE: Recovery of plasticnllyvdgformcd Tilamentary crystals of copper

SOURCE: Fizika tverdogo tela, v. 9, no. 1, 1967, 227-231

. TOPIC 7TAGS: copper whisker, fiber crystal, pla
: annealing, crystal growth, activation energy,

ABSTRACT: The authors investigated the recove
{ Wniskers obtained by hydrogen reduction of chl le }s
. carried out at room temperature with a special i

11y constructeg installation, vhich also}
. made it possible to Tecord the temperature and th i '
!

AUTHOR:  Postnikov, v. s. Kosilov, A. T.;

.

stic deformation, torsion stress, |
crystal ‘dislocation Phenomenon |
\ |

e twist angle of the sample with the !
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‘ deg/min, in ihe interval 20 - 1000c. The directio

ture of the deformed samples were investigated wit
. The results showed that, depending on the orientation of th
. erystals can become fully untwisted even after Plastic torsi
of 20x. The activation energy of the recovery process depends on the temperature ang
on the degree of deformation. fThe results are interpreted from the point of view that
 dislocations are Produced on the surfgce of the sample ang in different glide systems,

|
i
i
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: ' and after removal of the external 1cag » the dislocations move from the surcace oaeX

' to their original Sources, intersect » end form a stable structure at roopm temperature,
! The results agree with this Simple mechanism, but it is pointed out that various types
i of crossings of both Screw and edge dislocations ang various manners by which they can
: emerge to the surface can affect thig Plcture. Orig. art, hes: 3 figures and 6 for-
i mulas. . .
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" ACC NR:  APT005761 ' SOURCE CODIE: UR/0126/67/023/0631/0173/0176

. AUTHOR: Postnikov, V. S.; Belikov, A. M.; Zolutukhin, I. V.

ORG: Voronezh Polytechnic Institute (Voroneczhskiy politekhnicheskiy institut)

: TITLE: Effect of cyclic heating and cooling on the fragmental structure of monocrystals of
! gluminum and cadmium

SOURCE: Fizika metallov i metallovediniye, v. 23, no. 1, 1967, 173-176

TOPIC TAGS: x ray diffraction analysis, cadmium, aluminum, heating, structure cooling,
. crystal structure analysis / URS-50IM diffractometer

ABSTRACT: The article presents some findings on the effect of cyclic heat treatment (CHT)
on the fragmental structure (angle of random oricntation, size and mutual orientation of frag-
© ments)of monocrystals of 9%, 99% pure Al and Cd. The maximum temperatures of the cycle
‘were 260 and 600°C and ths minimum, 100 and 180°C, for Cd and Al, respectively. Fragmental
i structure was examined by the method of two-crystal x-ray spectrometry with the aid of a

" modified URS-50IM diffractometer. In the Al monocrystals the plane of the section coincided

| with the piane (fll) and the axis of the specimen coincided with the direction (110). In the Cd

' Card  1/3 , UDC: 548.4
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‘ ry for Cd and 1-2' for Al. After this the Specimens again -
‘. were subjected to CHT and again inserted in the holder in their previoug position with the aig
: ofa microscope and the beam from the same fragments wasg photographed. The maan statie
. angles of random orientation of the fragments, which in Al and Cg monocrystals amounted to
. 20-30' and 5-7', respectively, were determined as a function of the half-width of the recorded °

. curve of oscillation of the monocrystals, Findings: For Al monocrystals, the maximum angle
: of random orientation g 18, i es there is still no marked change in

| fragmental structure; the fragments retain their eq is no marked change
; in the angles of their mutual orientation., A completely different Picture is observed for Cd

: ts display a lamellar structure and following

; minuted and bent. The lamellae lie in the (0001) plane and extend in the direction (1f20). This

" is due to the anisotropy of the coefficient of thermal ‘expansion in hexagonal fragmental mono-
and hence also to the

CIA-RDP86-00513R001342620016-6
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5 L395-56 EHP (e ) /EWT(m) /WP () /T/Ee () /BTT LP(c)  Jn/D.
ACC NR; AT6026907 SOURCE CODE: UR/0000/66/000/000/0045/0050 ;

1

AUTHOR: Ammer, s, A.; Kosilov, A, T.; Postnikov, Vv, §. (Professor; Doctor of

/
physico-mathematical sciences) I o :j)

ORG: none L7/

TITLE: Effect of size, impurities and deformation on the internal friction and
strength characteristics of whiskers [ﬂf

SOURCE: AN SSSR, Institut metallur i1, Vnutrenneye tréniye Vv metallakh i splavakh
(Internal friction in metals and alloys). Moscow, Izd-vo Nauka, 1966, 45-50

TOPIC TAGS: copp.er whisker, copper iron)Mr, wikbsleor shear modulus,’\wﬁisker)

internal friction rwiisher—wtrennth (
7

pure copper and copper-iron
mm Hg at room temperature,

internal friction o
diameter (see Fig.
‘ternal friction

hardening. Strained to the stage of
light slip rs, but it was restored

Iron increases the internal

016-6"
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Fig. 1. 1Internal friction (0~!) and
‘tensile strength (§, in kg/mmz) of pure
Y .copper whiskers of Sifferent diameters
.’”\ (d in microns)
l
.‘0‘> 1 - Internal friction; 2 - tensile strength;
,3 - minimum value of internal friction and of

L2 2]

v,

g

J

o?

IV 20 w

0

N

b - e dﬁi

‘4 =-corresponding shear modulus.

s
i
i
‘

ftihwers the stdength of thin whiskers, and increases the strength of %
e to strain har -

"-";' g whiskers.y’ also makes the internal friction less senéitiv

‘ \ Orig. art. has; 4 ““es and_1 table;‘ ‘ NS

b
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AUTHOR} Balalayev, Yu, r, (Voronezh); Postnikov, v, g, (Voronezh)

. ORG: none ‘/b [{ S \,\\6

TITLE: Ultrasonie heating of metals

SOURCE: AN SssR, Izvestiys, Metally, no, 2, 1966, 38-60

\‘ ! -
- TQPIC TAGS: ultrnon!gbhg.,bg:&l grain ltructurel e /.—t.é %‘“"L/
AN L A n-vu—thL .
- ABSTRACT: Aan experiment fs described which conf irmed Qé; overheating of grain bound-
aries as compared to the4l:/ody of the metal n 1Kh18NoT! steel acted upon by ultrasonic
'ylbrat!ons. The lnducgﬂ\m!croatructural chang?s,vare followed by means of high-tem-
perature metallography ‘on cylindrical specimens with highly polished valls. The
e resulting from selective oxidation shoved y the
eous and indicated of the grain boundaries
11p along thesge boundaries an €8 of microplastic grain-
tion. The migration of boundaries took place in both unannesled gpe-
cijmens and specimens thoroughly Preamnealed at temperatures above the heating temper-
t he ultrasonic effect, Loosenlng of the boundaries may be due

20016-6"
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'per!od of time, and to follow the chan

ges taking place in a metal placed |
nating mechanical tues e et
natd 2 ppiy fleld by means of metallography and other techniques. Orig. art,
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B

TITLE: Certain features of martengitic trangformation in steels of the austenitic-martensitic
class . v [‘D

SOURCE: IVUZ. Chernaya metallurgiya, no. 3, 1966, 136-139

TOPIC TAGS: martenéitii; transformation, austenite steel, martensita steel, torsional
vibration, internal friction, metal grain structure :

ABSTRACT: This is a continuation of previous investigations (V. 8. Postnikov et al. Izv, VUZ,
Chernaya metallurgiya, 1944, no. 1l; V. S. Postnikov et al. Sh. InSi:ituta metallurgii im,
Baykova, "Issledovaniye staley i splavov," [zd-vo "Mauka, " 1964, 36?),,, with the difference
that it deals with certain features of the course of Y = M transformatién in austenitic steels of
the transition class, as determined by tests of internal friction,[resistivity, asd magnetometry |-
and dilatomeiry in the proéess of cooling. ’%’hese steels, conditionally denoted 1 and 2, con-
tajn 0.07 and 0. 08% C, 16.8 and 15.98% Cr?5. 35 and 5.35% Ni, and L. 85 and 3. 08% Mo, respec-
tfkely. In all tests the specimens were heated to temperatures Ton of the onset of martensitic
ot -

"Cgrd " 1/4

UDC.:;669.:2612Q28:669.,011. i

=
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Ztransformation (750-1000°C) for 20 min, after which the corresponding curves of cooling were
’i‘plotted at ~6 deg/min. Findings: the peak of internal friction, as determined with the aid of
a torsional pendulum, consists of a principal peak A and a secondary peak B, the latter

' ‘detectable during careful measurements of internal friction in the process of cooling below
‘the temperature of the principal peak (Fig. 1). Curve 3 (Fig. l)shows a change in the height
.of peak A* on increase in frequency from 0.4 to 16 cps: the increase in frequency from 0,4
-to 1 cps increases the height of the peaks but any further increase in frequency (to 16 cps)

: reduces this height sharply. With increase in oscillation amplitude the peaks A and B get '
displaced into the region of higher temperatures; then the height of the peaks (and particu-

5 larly of A) sharply increases (Fig. 2). The sharp increase in the internal friction of
austenitic steels in the temperature range of 120-160°C (Fig. 3) during their cooling from
normalizing temperatures is due to y =~ M transformation. Thus, the highly sensitive
internal-friction tests reveal the existence of a double y = M transformation due to the
inhomogeneity of the grain composition of cold austenite; this could not be detected with the
aid of the other physical tests used in this investigation, The nature of the peak B and the
mechanism of vy = M transformation are as yet unclear,
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2ot 4 Fig. 1. Frequency depen-
dence of the height of in-
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1% on the temperature scale
. when:
st v
. 1-v1=1cp8;2—-v2=16
"3" | .cps; Ton = 850°C
14

of:

a - isothermal exposure; b - isothermal variation in in-
ternal friction

APPROVED FOR RELEASE: 07/13/2001

513R001342620016-6

qi
159

IlDW”
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Fig. 3. Amplitude dependence of internal-friction
peaks A and B for steel 1 when Tg, = 850°C .and

v = 1.2 cps:
nst L
| - m = 0.3 kg/mm?; 2 - 79 = 2.6 kg/mm*; 3 ~ 13 =
= 3,3 kg/mm2
1t
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Orig. art. has: 4 figures.
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AUTHOR: Postnikov, V. S.; Sharshakov, I. ¥.; Usanov, V. V. g

ORG: Voronezh Polytechnical Institute (Voronezheskiy politekhnicheskiy institut)

-~ TITLE: Amplitude frequency dependence of the internal friction of certain steels

SOURCE: IVUZ. Chernaya metallurgiya, no. 5, 1966, 144-146

TOPIC TAGS: internal friction, austenite transformation, plastic deformation,
carbon steel, chromium steel, nickel steel, torsional vibration/50 carbon steel,
Khl7N5M3 chromium steel, Knh16N6 chromium steel{/KhléNll chromium steel

ABSTRACT : Any measure of internal friction\¥s understundably divided into’
twa components: umplitude-independent and amplitude-dependent. This
division is arbitrary since these forms of internmal friction usually over-:
lap one another and likewise can be interrelated.

t In connection with contradictory experimental dota relative to

‘the frequency relationship of the contributions of both types of internal
‘friction and the almost complete lock of these data for low-frequency
toﬁéio hvibrutions, the present researé@ wo.s unéertnken. Cerbon _steel

50\ and \chromium-nickel steela Kh17N5M3)" Kh16N6, “and Kn1eN11'Were used.

The internal frietion was measgured on s torsion pendulum on apecimens 1 mm -
in dismeter and 100 mm long. The shear gtrain amplitude wes measured be-
tween 3 ° 107°% to 8 10~% and frequency from 0.4 to 18 cps. Recording of
data ot low frequencies Wes done visuelly but ot the high frequencies with
‘an N700 vibration oscilloscope. :
Card 1/2 o B - UDC:  669.15:539.67
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Before measurement of internal friction all specimens wore snnecaled :
in o closed quartz tube at 1050°C for 4 hours. The Cr-Ni-steel spccimens
were later subjected to normalization at 800-1100°C and the steel 50 speci-
mens were queached in water from 740°C.
! Resulting data were in agreementl with results obtained by others.
The incrensn in shewr atrain amplitude to 1-2 ° 10~ does not change the
‘value of internal friction. Further increuse {1 the shour strain ampli-
. tude leads to an increase in internal friction.
The increase in internal friction level with the normalizing tem-
perature decrease is nssociated with the transformation of sustenite into
martensite and their different inclination to plastic microdeformation,
The increase in vibration frequency of the specimen from 0.4 to 2.5
cps for steel Khl17N5M3 (and Khl6N11) and to 4 cps for steel B0 does not
‘have any noticeable effect on the internal friction components. Further
increase in vibration frequency of the specimen increases the intermal
friction whereupon the greater the shear strain amplitude the shorper the
increase in internal friction. Orig. art. has: I, figures. [JPRS: 36,774]
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AUTHOR: gharshakoV, I. M. Postnlkov, V. S.
technlc Instltute (Voronezhskly polltekh

ORGi Voronezh Pol

TITLE: Some phisxcomechanlcal Erogertles<

rallurgiya, no 7, 1966, 123-125 6

martenSLtlc trans-
metallographlc

SOURCE: IVUZ. Chernaya me
cold deformation,

martensxtlc steel,
magnetlc propertys

mechanlcal property,
Kh16N6 steel
!

1astic deformatlon on internmal frlctlon
1ongation for steels Taving

austenltlc steel,
internal friction,
Kh17N5M3 steel,

e of the effect of P
ultimate strength and relative €

TOPIC TAGS:
formation,
examination /] K

ABSTRACT A stydy was mad

Q! magnetlc propertles
\the following comp051txons
c Ni © Cr to Mn Si
0.08 5.33 15.95 3.08 0.20 0.24
- 0.50 0.36

_ KnL7NSH3 l(% A
Khlﬁﬂﬁ Z {' 0.06 6. 35 16.38
A | \

into wipe with diameters

‘.
h k The steels were annea;ed, ‘drawn 3T
| » and 930°C (Khl?iSMS) and again drawn 1nt0.loes -
i The depeﬂdence of

aormalized at
¢ deformation were in the range o—us%
for both 8 steels. In the |

was jdentical

tlal amounts O

diameters inl
all phy51com°chanlcal propergles on deformation
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\
1 - A
i £ipst region (0-9% deforma'tion) the values of qat, strength and r.—agnetizatian rose -
\ sharply while relative elongation dropped sharply. In the second region (g-20% de- .
formation) the above properties changed only slightly. 1In the third regiod (20-45%"
defor-mation) g, strength and magnetization again rose +hile elongation aropped. The
into martensite resulting ip strengthening- 5

plastic deformatjon changed austenite
Hicrostructureslconsisted of residual austenite, carbides at grain boundaries and ®ar-j
t

|

l

i

| tensite. with increased amounts of deformation the quantity of martensite increased,
!

3

\

i

raising magnetization due to the increased amount of feprromagnetic phase. For 0-10%
the increased strength was mot due to martensite but to cold working_of

1

{

!
deformation, |
austenite. In the second region, maptensitic strengthening was slight but in the i
ing the properties. orig. ar\..\

i

third region martensite played 2 dominent role in changl
has: figures, 1 table.
SUB CODE: ll’QJQ/ GUBM DATE: 02Feb85/ ORIG REF: 010

e ran e L

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001342620016-6"



"APPROVED FOR RELEASE: 07/13/200
: 1 - _
. o %/ CIA-RDP86 0051?R001342620015-5

S
TR IR :

i

13610966 EWT (m) /BP /1R LiRle) D s T T
ACC NR  APGOLT09 (?,4 N - S0U:GE CODis Uu/6126766/6217005/0770/0713%
] / - !

 KGTHORS: Postnikov, V. 8.

!ORG: Voronezh Polytcchnic Instibuto (Voronozhskiy polyheldmiclmskiy in

Ammor, 5. h.; Kosilov, A. t,; Bolikov, A. . e

stitut) %

TI'LE: Rol-xation properties of copper=-iron );lxread—liko cryabols /(él
(S = e !

v. 21, no. 5, 1966, T70-T13 !

SOUKCE: Fizika metallov i meballovedeniye,
PCr1C TaGS: copper containing alloy, iron containing alloy, mctal crystal, metal
whisker, copper whisker »

ABSTRACT: The jnner friction, ‘sheur modulus, elocbrical resistance, gnd crystal
structure of copper-iron crystal whigskers were studied., The wl1is‘{.er:§_'~3’ere obtained

. after the metnod of T'. S. Ke and Y. K. Wan (Scienta Sinia, 1961, 10, 3, 301), The

. experimental resulbs are shown graphically (seo Fige 1)+ The cwrve of inner {ricticn
vs temperature exhibited a peak in the region of L00--500C. It is concluded that the
; Zron-copper whiskers represent z supersaturated solid solution. 1°The energy of

i activation for the decomposition of the supersaturated solution as detcruwined by

the method of V. S. Postnikov (DAN SS3R, 1953, 91, 79) was 30 kcal/mole.

5394292 ;538453967
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Orig. art. hasy L figures.
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Figs 1.
friction Q‘"l, shear modulus U,
resistance R of copper-iron wiiiskers: 1
for slow rate of heating of
the sama for
L - R for heating;
at a rate of 2.5 degrees/min.

Temporabure dependence of innsT
and electrical
1 -0
specimen; 2 =
slow cooling; 3 - G for heating
5 - the same for cooling

ORIG REF: 007/ OTH REF: 00L
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AUTHOR: Postnikov, V. S.; Kosilov, A. T,, Ammer. S. A. ‘?f

ORG: Voronezh Polvytechnic Institute (Voronezhskly politekhnicheskly
institut)

TITLE: Apparatus for the study of internal friction and the modulus of
elasticity of whisker crystals{)éy the method of bending vibrations

\ .
SOURCE: Zavodskaya laboratoriya, v. 32, no. L, 1966, 492-493

TOPIC TAGS: metsl whisker, internsl friction, elastic modulus,

_|vibration stress
v

ABSTRACT: The apgaratug described in the article makes it possible to
study whiskers up to 4O mm long with a diameter from 5 to 150 microns,
over a frequency range from 30 to 800 cyclgs, at temperatures from -190
to +600°C, in a vacuum of the order of 10~2 mm Hg. The article gives a
detalled block diagram of the appsratus and also a disgram of the
construction of the sensing device. The apparatus has been used in —
practice to measure the internal friction of copper whiskers of vgrious
diameters at room temperatures; the value was of the order of 107-.
Orig. srt. has: 2 figures. :

-1SUB CODE: vj11/ SUBM DATE: none/ ORIG REF: 002/ OTH REF: 002
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NUTHOB: “Ammer, -S. A.; Kosilov, A. T.; ngtnikov, V. 8, ' 7 R
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' ORG: Voronezh. Polytechnical Institute (Voronezhskiy politekhnicheskiy institut) 19
7908 3

AXTLE. Internal frxct1§2.and fxlament strength of Cu crystals

1. 33
’ fSﬂURCE Fizzka tvardogo tela, v. 7 no. 1 1965 2242-22“#

,TOPIC TAGS’ copper whxsker, annealzng, crystal dislocatlon, 1nternal frlctlon, tor-‘
sﬁonal vzbration - , ‘ o

,AHSTRACT The 1nf1uence of cross-sectxon area of filamentary Cu crystals on strength

. byf-Brenner's method [S. S. Brenner, Acta Met., 4, 62, 1956], i, e., the hydrogen re-
| duction of gaseous Cu salts at $60-570°C. The. experxmental samples had both very

- snooth and roughened surfaces. Internal friction tests were conducted at room tem~
lpuratuve in a vacuum (2:107° mm Hg). The axial stress on the Cu whiskers of 5 micron
diiameter never exceeded 100 g/mm?, The data is presented in flg. L, " The figure

-shows significant scattering, it ‘places the dependence of @' and ¢ on diameter.

: Al:ove about 20 microns,. the internal friction has a value approaching that of ordi-

nary ‘single crystals; below 10 microns, the lowering of the internmal friction is cha-

mcter:.zed by 1arge mcreases in strength. These facts are correlated with disloca-

"| 'and internal friction was studied. For this work, high: pur;ty Cu whiskers were grown|: . |

c&’rd 1/3: . A
C70L ooy
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' tion behavior, as evidenced by experiments with filaments having roughened surfaces.

i fFig. 1, Dependence of :F.nt:e::'niié6 ion Q! and
the . strength o of Cu whiskers ing diameters
- 1,2--intermal- friction; 3, l4—--st:rength S--minimum
. values of internal friction; 6--characteristic
strength' 7--Schurer 's: data.

R
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o :tion offered is based on the dszerent behaviors of surface and volume dislocations;

surface dislocations ‘are extremely effective in lowering strength, while volume
dislocations affect @ "l by raising it. This was demonstrated by testing cold work=
ed filaments of 4.8 microns diameter.  The. interna) friction increased about 20
times, showing the effects of volume dislocations i.e. Q7! was raised while ¢ re-
maaned constant. By annealing these same samples, Q lvwas almost fully restored;

- the annealing schedule used was. 700°C for one hour. The effects of the annealing
-are explained by dislecation locking by impurities; or to the annihilation of dls-!
lccations formed during cold working. In closing, the authors mention the influ-

Bt erice_of lowering the degree of vacuum on q@"1; changing the vacuum pressure from

© 2410 "5 mm Hg to 1073 mm Hg increased @ "1 by as much as 10 times. -Also, the techni-
" que of clamping the samples affected the value of Q! Orig. art, has: 1 figure.
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pechoser t v, le - su e de; é magnlflcatlon undep,
HIU~7 nl roscope : secimens ere..2; L mm Wit 5.Sec 10ﬁal ‘area of
$3= Lhe break:.ng' poin; ; , - i,e.th
: ; ould sustam before s g enty 'square ‘and. wenty

, eyagonal crystals re : J;';'_' see f '1 of “the: En“

The sh’_ear modulus waa defmed'as' the ‘squar

.vihé'n, I iz the moment of nertia of th° tammnally oseillating system; L and. R are
ithe’ LQWgth and ‘padius’ of ithe ‘specimen;an f.igthe. oscillation. frequencj“ The - °
'-;m«asuremmts ‘weve made in‘a vacuum. of the order- -of/ lO‘S’nm ng” :The: shear modulus
:meaaurnnenfa were done on'crystals ‘with cross: ‘sections g from §0_to 100 u?
|The  frequency -of ‘the torsional’ ‘oscillagions was: ‘of. the" ‘order iof 1 .cps The ‘maximum
; .,he,ammr srre\,s dld not excend 10 glmmz. Thrzvvadlus R ;usuallyﬁdcﬁred for whis-"
- ig ‘the area of the cross; eM foni The results’of’ te.,ts cm 28
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square and 23" hexagonal

section of whiskers.
_'theorctlcal Themr,hreaking p01nt ‘s ten tlme
“Itals. - Surface: -defects. are. rcspons;b]e for
~.ibreaking p01nt of square whiskers in. the

jgonal” whiskers 'in-the same range’
that. the: moclu'l h _of elastxcuy m{whlsker"‘

'ASSOCIATIG“*
ate)

whiskers.are’ shown in: flg.
confirm 'the: gpnerally accepted relatlo“shlp between: ‘the-
The ! thmnest c“ystals “have’
-that of. ordinary “coppert smgle crys— :

24 3'1b}u2""“g
63 kg/mm comgared With' 128 kg/mm

1-of the Enclosure.: These data
‘breaking point. and eross - -
the’ hxghest strength close to.
,_n'the data._ The average.
that ‘of hexa-’
Thls shows.:'
the omem:atmn of the lOﬂgl"
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ENCLOSURE: 01

Fig. 1. Breaking point and f2 :
of: the normal torsxonql mode as
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POSTNIKOV, V.S.; USANOV, V.V.; SHARSHAKOV, IM
Effect of heat treatment on the physicomechanical properties of
austenite-martensite class steels, Izv, vys. ucheb, zav.; chern.
met. 7 no.111149-154 '64. (MIRA 17:12)

1. Voronezhskiy politekhnicheskiy institut,
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S qa ‘nal ,scinationa ot' smau ampli'
TRANSLATION: mal restoration of internal friction of wire sample

tude is investigated the isother

}.00 mm long ';made from brand»A oM’ glumnnum, prelimmaril)

at 450° for 1 hour.
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‘friction ~started 2 min aﬂ;er cyold
curves ‘of the: reatoration of inte
lvs “the niumber: ‘of -cyeles: of" dero-mtion.; The. mtemal f
! gubjected o cyclic deformation ‘décreases: with time, - ‘Here,:
1 the number of cycles of: deformation, both the’ ninitial" (a.fter 2 ‘min
1 (after:2 hours) . internal fri.ct.ion increases, ‘attaining a’ ‘certein atable’ yalue, [ i
: kg/ jnstead of * 3.9 mg/mz ) and the. ‘same i e
emal friction’ ‘geta in.at a significantly B

. of cycles.-}: hortly ore. dgapruct.ion o
e number of | ‘cycl

f the. samples the internal

2 increases. Wi les of deformat

int.emal friction vs ne of .- 1sothemal holding are more balanced, :
ag of restora.tion-of;;int -friction, The :

delay in tha
energs\ '(2,000-5000- cal/mole) BhawWs. that reatoration J
diffusion effects .

valua of activation
of mnamal fric'oIon after cyoLic “deformation 18 due not %o
tly; Lo offects caused by the redistribution of dislocatdons. - _The -
¢ growth, hanilieation,,e,'n repeated growth)
: yel dotomationm

jthree gections (atage of monotonic
on_the oury e3 of -internal
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“congecutive- phases: @ atigua (acew

od with the 3 leading to the: fomaticﬂ/

ciate ‘ | £ site
“the. ,set.tung ansi coagulation °§ ;:33; B odnien.

macrodestmction
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(o) - Psh. . Asn(m)-B/EFTG(p)
0000/63/0001000/01 os/011 B

he interna!fi5f

nlyam y metallakh l

Seso'uzna a»kon,
meta\lakh l sp\ava
- Metai®

oronezh

ABSTRAC ‘s-a‘‘con ous nvestlgations of thermal »
“fatigus of: pure s and’all ‘the inte rnal friction method. ~The previous -
ub!lcat!ons considered Cd—Zn a:loys with strong!y expressed expansion anusotropy.,
The alloys: tested in the present. paper €0 & d 33 3.8% Cu
- -samples of
v the same. B

by weight)s. “The: alloy .ingots. viere 6
‘100 wm-1ength and. a“cross’ sectlon of 1

1:device ‘employed ‘for measuring trterna joling oy= =
v»clesi 2Yar!ation of samp\e 1eﬂgth was.c g

Curd
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L 169gks6s
ACCESS LN NA: -

accuracy of 0. 02 fy o .The,testsfindlcated that lnternal frtction and elongation of N
high=Cu alloys at’ high temperatures vary: in"the ‘same: way," “while at room tempera~
ture: and ‘with, low ‘copper content”- ‘they ‘vary An. .opposite directlons. ‘An increase ...k
in the maximum temperature ofthe'heatlngécooling cycle leads to a- sharn drop.in- in—\-‘ei E

ternal “friction when-the number:of-éycles -increases.  The" internai’ “Friction curve -
for a heatlng' oo!ing cycie;ss about- he ame for polycrys*alline materials -and fo"
e ructure ? +‘elongation. The authors

y bpress ‘the. maximum

R
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ASD(m )~3/$SD/AFHL/AFETR
148/64/000/011/0169/0154

!f heac trea:ment on phys’ al" and mechanica‘ prOpertles
ce siti s O o

' c-martensltic’stainless sccelslﬂsee Table 1_
A , ‘studied by measurtnggtheir internal - friction

and resistivlty on cooling ‘from’ 700-1200 andy An some " caues, on-”]'
heating in.an: attempt ‘to: determine the’ effect of cannealing temper= . .-
ature ‘on the chatacter of ' structurel changes -and mechanic¢al’ prop- i
erties,  The. temperature dependence of “the internal friction ‘and.’
resietivity of" ‘gteels A,:B. ‘Cyand  E was found to. follow the 'same -
pattern.: (seecFig. B of ‘the: hnclosure). Ne': peaks were observed on” ‘
*intetnal friced on-temperature .or: resistivity-temperatute' curvesu-;"
for: steel D which, unlxkeiche ‘res of the steel' R had a. fully
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o coinetde uier cooling.’ Temperatures of.
e peaks of rabsiotion colneide uwith those of resisciviey
peaks’ . ratures fo; Ay B _1§ndaEL§tée1§.j‘The level =
£ int Ioom temperature drops continuousiy wicre.

- The latter incraase {s axe
of -austenite’ and ‘by.some- changes in - .
on of g ,9?9{9“1Fhef7ﬁ5Q*!ﬂtﬁﬁface;3

SUB CODE: My -~
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AP4045069

.-_Ta_ble 1.‘ Chemical composition of
~mart¢nsit1c 8 ainless
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ENCLOSURE: c02

Tefmpetatur id"éﬁei'{dér"x'éﬁ; an
: -ofi'Steel: A~ durin
ing from 750¢C (1), -850C (2), 5
c..v(3).,~1osoc (), -1200¢ (5), and "
.,_after cooling ‘from- 1200C - (6),
-resfastivity during coolingi
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i Voronezh, wng
@"3{'93‘ cd by.v,
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N3 eole present article, the effeots of qork s HelF properties
¢ Bleels are considered; T e gormalizing, eold worki

s Intornal friotion
Usanoy and !’E‘H;"é}i

ind 60 “Miotohardnagy sy e
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+1jmicroscope,-

Mioroscopic study of SN-2;ateel
ends ,nearg;’{_s_oc;iéaiiéiﬂg{ a'rise
completely explained, howsver,
extent on the normalizing tempe

ASSOCIATION:; Non:

limiting strength on the' MP-0, 5 machlne,. and the mic
nloroscope,. The data are tabulated and shown'in Figs, 1-3 of the Bn ur ‘
[strength and microhardness were obtained after normalizing; the higheat after additjonal " |
freatment by cold worldng snd aging. - All nged samples, no matter what treatment was uged,
had & lower ’Btrifengtkh‘fgt'thgherjtempgramres.:’~i_Ai; 4500, the strength drops. 3
infernal friction changes in the opposite way, The hardening of steel after normalizing wi
further cold working leads to a decrease in Internal friction caused by. disintegration of -

martensite and formation of o carbidewlth an increasg in strength at rosm temperatures

rostruoture under an MIM-8g .

; stmc WA=BI0
‘The lowest

sharply; ‘while

transformation beging near 480C anc
Thegceurrence of this increage 18 not
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Dependence of temperature curve
of internal frioction: (1»3) and strength (4-6)
of SN-2 and SN-3 steel on tho: :mechapioal
and thermal treatment, - Data on strengtlx
were taken from the article L
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ENCLOSURE: 02

l—normalized from 9750 ’2-norm3112ed from
975C -+ cold. working in nﬁ.orgen, 3-normalized
‘from 975C - cold working at 700; 4-normalized
from: $75C + compression of: 41% g-treatmen
the same’'as’t curve 2. + aging at 5000 for-1 hour;
7-treatment the same 28 in‘curve’ ’;P,'aging
8-treatment the game as clrve 5 + agii,
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dependency nf internal frictxoné ‘were mvestlgated -ébnnected w1th tough behavior of -
‘| boundaries ‘of grains. . Imrestzgatmns were carried out with the help of: improved
- ,pendulum o:x'o T'ing—suig ‘Frequency. ‘of ‘torsional osciuations of wire aamples 3
b S investigated: polyc alline met :
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perature dependency of : “iction ther peak caused by existence
of. gram ‘boundaries. - He.lght of this peak is the greataat A‘ror AL, For many
‘metals peak of ‘internal friction only will: appear ight -of. peak. depends on'
quantity ‘and type of ::npurities, ‘yery pure: “metals st possess high peak of . .-
4nternal friction.: There are’ ‘data . that. he1ght of ‘peak 1n cass of Zn and AL to al’
: sigmﬁ.cant degree. depemis ‘¢n frequency. of- osclllations. ,,Furbhemore, periodic L

vheating of. single~crystal AL amd macrccrystalline ‘alloy of Al with ‘0.5% Cu causes)

1 appearance’ of - peak-on temperature .curve-of" 1ntemal friction.'-,fWhereupon, the -~
{given peak: appears; in that region: of tempera.tures vhere "grainlimited“ peak’ of
‘{nternal: frictioniof: polycryetalline ‘AL is observed:- ‘Conclusion is drawn that -

| peak of: internal friction on curve. of temperature dependency ‘of internal friction
of - pure. polycrystal can caused ‘not only by viscous: slips on’ grain b omxda.riea but
& other mechanism pibliography: =24 references"‘
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/) pehaEHLSDte)-5 M0 (6) s> )
R: -AT4040871 ° Hi/MLK. AS[ 3 @ /000/000/6376 [037‘.9'7#2_;:

mmaion” |

estigation

ninum, cooper, internal frictlon, zino nfernal friction, . L
o, oopper internal friotion, plastic deformation, metal =~

nlat thon elocations {x the orystal lattioe ocour during plastic deformation of metals, -
~|To explain thege, new mthai._r;.t.h;a;‘!nmugagxon.of»;azomw;mpﬁmmmg plastio de- - .|
ave to be developed, - The zuthors olta artfoles by P, . Maringer and by
Chang as being the cnly onea to considor the variation of

 coformation, - The preaent paper qonsiders ths fiternal -
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REIEN

996465 ...
COESSION NR: AT40

riction of zine, ‘aluminum and cooper under plastié tension, as well s the relationship

etween internal friction and the deformation rate, The special testing unit was designed’

n-a TV-16 thread-cutting lathe with tension rates from 0, 00006 to 0,048 1/min, A =~ -
itenaiometer unit together with an EPP-09 potentiometer were used for registration, The = !
‘load varied from 0 to-20 kg and was measured with an-accuracy of +,1/2 k3. The logarithmic’"
:damping decrement divided by 7 was used as the measure of internal friction. Zinc, alumi-

num. and cooper wires with-a diameter of 1,6: mm and 260 mm long wers used for testing,
‘| Figures 1, 2 and 2 of‘the Enclosure show. the results of the teats; while.Fig, 4 of the . |
-1 Enclosure shows the relationship between the internal friction and Felative deformation rate,!"
On the.basia of these tests it was found that the internal friction of zing, aluminum and - = |
i copper vary during deformation, increasing in the second part of the elastic field, : Near
i-|the limit of proportionality, the {nternal friction reaches a meximum and then remains

- |constant, At this time, a dynamic equilibrium {s established hetween tho quantityof -~ !
-, * |defects arising and the quantity of defests disappearing, - Internal friotion fnoreases os the |
.| deformation rate increases and drops sharply when the deformation atops, - For evaluating* | -
- |the'mechaniam of this phenomenon, further inveéstgations aro required to determine the - . i

| varlous factors having an influence on Internal friotlon (cdinixtures, testing temperature, -

rediation, ‘eto,) . Orig, art, has: 5 figures
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yrmation (1=3)
3') for alumhmm

| z‘ao 00012 1/m1n,’ 2=/
.l/mm‘ 33§ = 3
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Fig. 3. ‘Relations
(1,2) or the tensile atreea (1’
1, 1' £ =0. 00008 1/miny 2, 2'-(

of deformation -
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" ACCESSION NR: ARWOU1604 o  5/0137/64/000/005/1033/103 %

' SOURCE: Ref. zh. Metallurgiya, Abs., 51207

AUTHOR: Postnikov, V. S.i Postnikov, V. S.

TITLE: Influence of different factors Bn the character of temperature dependence
of internsl friction of aluminum : : : -

. CITED SQURCE: Sb, Relakstats. ynvléniya v met. 1 apl:ivakh. M., Metallurgizdat,
1963, 159-164 .

TOPIC TAGS: aluminum, intemai friction, temperature dependence

. 'TRANSLATION: Investigation wac conducted with the help of torsion pendulum on wire
samples of Al with 99.98% purity. Analysis of influence of different factors on th.e.
‘character of temperature dependence of internal friction shows that with decrease
of diameter of sample from 5 to 1.5 mm the level of internal friction of metal is

.. lowered, and peak of internal friction in region ~s350° shifis to the side of . -
lowar temperatures, Up to temperatures n1150° the change of length of sample

.
z.

" Card 1/2
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~from 200 to 50 mn (with constant diameter of 1 mm)does not affect the magnitude of = .-
. .internal friction. For sample with length of 20 - 30 mm in this region of temperae =
‘tures there occurs sharp increase of internal friction and significant amplitude -
..* dependency of internal friction is observed. At temperatures >150° a noticeable .- )
" {decrease of level of internal friction with decrease of length of sample is e
" |observed. Up to temperature w300° the weight of torsion system does not affect . -7
. |the magnitude of internal friction; however at higher temperatures increase of - [
. iweight from 30 to 150 g leads to sharp growth of internal friction. Increase of .
-»r {frequency of oscillations of pendulum from 1 to 51 cycles per second leads to he el
~-{gradual lowering of peak of intermal friction and displacement of it in the .o
-~ ~jdirection of higher temperatures. Presence of impurities in metal suppresses the/ S
-~+<|grainborder peak of internal friction. Magnitude of peak and its position ERETEI
~;easentially depend on degree of preceding deformation. In case of polymorphous %.. i
";-: .metal preliminary plastic flow sharply increases internal friction in region of = . i
= itransformation. Ribliography: .6 references, - "-... ... 0. PEISCRER
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